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Introduction: Vietnam has succeeded in reducing maternal mortality in the last decades. Analysis of survey data
however indicate that large inequities exist between different segments of the population. We have analyzed
utilization of antenatal care and skilled birth attendance among Vietnamese women of reproductive age in relation
to social determinants with the aim to reveal health inequities and identify disadvantaged groups.
Method: Data on maternal health care utilization and social determinants were derived from the Multiple Indicator
Cluster Survey (MICS) conducted in Vietnam in 2006, and analyzed through stratified logistic regressions and
g-computation.
Results: Inequities in maternal health care utilization persist in Vietnam. Ethnicity, household wealth and education
were all significantly associated with antenatal care coverage and skilled birth attendance, individually and in
synergy. Although the structural determinants included in this study were closely related to each other, analysis
revealed a significant effect of ethnicity over and above wealth and education. Within the group of mothers from
poor households ethnic minority mothers were at a three-fold risk of not attending any antenatal care (OR 3.06,
95% CI 1.27–7.41) and six times more likely not to deliver with skilled birth attendance (OR 6.27, 95% CI 2.37–16.6).
The association between ethnicity and lack of antenatal care and skilled birth attendance was even stronger within
the non-poor group.
Conclusions: In spite of policies to out rule health inequities, ethnic minority women constitute a disadvantaged
group in Vietnam. More efficient ways to target disadvantaged groups, taking synergy effects between multiple
social determinants into consideration, are needed in order to assure safe motherhood for all.
Keywords: Maternal health, Health care utilization, Equity, Inequity, Antenatal care, Skilled birth attendance,
Ethnicity, Social determinants of health, VietnamIntroduction
Despite evidence of effective interventions to promote
safe motherhood, morbidity and mortality related to
pregnancy and childbirth remain major challenges to
health care planners and policy makers in low- and
middle-income countries. The progress towards fulfilling
the fifth UN Millennium Development Goal (MDG 5),
to reduce maternal mortality by 2015 by three quarters
from the level of 1990, is still far off the track in most
countries of the world [1]. Furthermore, countries that
on a national level actually have succeeded in improving* Correspondence: emilia@goland.se
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faced with big inequalities between different segments of
the populations. Disadvantaged groups of women tend
to have higher rates of both morbidity and mortality,
and less access to safe, affordable and acceptable health
care services enabling safe pregnancy and childbirth
[1,2]. This “hidden” ill-health further adds to the chal-
lenge of reaching MDG 5, not only for an average but
for all. Attempts have been made to reduce health in-
equalities between advantaged and disadvantaged popu-
lations, on global, national and sub-national levels, and
ensure opportunities to all members of a society to
achieve good health [3]. Most health systems are, how-
ever, inequitable, benefiting the well-off more than theLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Goland et al. International Journal for Equity in Health 2012, 11:24 Page 2 of 8
http://www.equityhealthj.com/content/11/1/24disadvantaged [4] and under-utilization of health care
services are typically greater where the need is biggest,
in accordance with the inverse care law [5]. In 2009 the
World Health Organization (WHO) concluded that
there is still a need to better understand determinants of
reproductive health in order to improve access to health
services for disadvantaged groups [6].Maternal health in Vietnam
The proportion of people living below the poverty line
in Vietnam has reduced significantly in the last decades.
According to data from the Vietnam Household Living
Standards Survey (VHLSS) 2006 one fifth of the popula-
tion was living below the poverty line as defined by the
General Statistics Office as a per capita expenditure of
less than 2 559 850 VND per person and year [7]. The
rate of poverty reduction has however been lower among
less affluent groups [8] and ethnic minorities [9], widen-
ing gaps between different segments of the population.
Following the economic transition in the 1980s Viet-
nam has seen a decline in maternal mortality ratio over
the past decades, from an estimated 170 in 1990 [10] to
about 70 in 2009 [11]. Data on maternal mortality should
however be treated with caution as no reliable official
registration systems exist for maternal deaths in Vietnam,
and estimates have merely been done based on survey
data collected though indirect methods, such as the
sisterhood method [12]. This is reflected by great dis-
parities between various estimations. Analyses of ex-
isting data do however indicate considerable inequities
between social groups Vietnam. According to data from
2000/2001, ethnic minority groups had a maternal mor-
tality ratio that was almost 4 times the size of that in the
ethnic majority group [12].
In 2009, UNICEF published a report on inequities in
maternal and child health in Vietnam [8]. This study re-
vealed that, although maternal health has improved over
time, inequalities still existed between disadvantaged and
privileged groups. Factors, such as household wealth and
commune effect, were identified as important social
determinants of maternal health care utilization. More
recent studies have found major disparities in antenatal
care utilization between urban and rural areas in Viet-
nam [13]. There is, however, still a need to better under-
stand the relative importance of the different social
determinants of health and potential synergy effects be-
tween them, in order to target resources efficiently and
achieve MDG 5 in an equitable manner. The aim of the
study is therefore to reassess available data on antenatal
care coverage and skilled birth attendance in order to
identify disadvantaged populations and better under-
stand inequity in maternal health for all in Vietnam,
with a special focus on ethnicity.Methods
Study data
Several national surveys have been carried out in Viet-
nam during the last decades covering different aspects
of maternal health. One of the more comprehensive
ones, the Multiple Indicator Cluster Survey (MICS), has
been designed by UNICEF with the aim to collect inter-
nationally comparable data on the state of women and
children. Conducted in 2006, MICS 3 covered a total of
8,356 households representing the whole of Vietnam.
The sampling was based on 250 census enumeration
areas (EAs) representing 8 regions in Vietnam: Red river
delta, North west, North east, North central coast, South
central coast, Central highlands, South east and Mekong
river delta. From these EAs a systematic sample of 1/3
of households were selected and eligible for inclusion
(ref MICS3 final report). Women of reproductive age
(15–49 years) in these households were interviewed
about demographic characteristics, reproductive history,
pregnancy, postnatal care, as well as immunization and
nutrition. The sampling method of the survey has been
reported in detail elsewhere [14]. For this study data




The Commission on Social Determinants of Health
(CSDH) set up by the WHO has developed a conceptual
framework, based on previous research, with the aim to
aid researchers, policy makers and health planners in
their work to reduce health inequity. The framework has
been summarized in Figure 1 [15].
According to the CSDH framework, the factors giving
rise to inequitable distribution of health and disease
across social groups are termed as social determinants of
health. The structural social determinants are based on
social position which in turn is assigned by a complex
web of societal and cultural mechanisms that generate
and uphold social hierarchies. These give rise to stratifi-
cation and division of power, prestige and resources and
income, education and ethnicity are among the struc-
tural determinants commonly referred to. The structural
determinants operate through intermediary social deter-
minants of health. These include material circumstances,
psychosocial circumstances, behavioural, and/or bio-
logical factors [15]. Improvements in public health will
therefore depend not only on access to health care but
on a range of other social determinants of health.
Structural determinants
The structural determinants selected for this study are
mothers’ education, ethnicity and household wealth. Edu-
cation is a variable frequently used in epidemiological
Figure 1 Social determinants of health. Figure based on a model developed by the Commission on Social Determinants of Health (CSDH).
Reproduced with permission. [15].
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health and wellbeing, being associated with socioeco-
nomic position, as well as knowledge and skills affecting
the ability to understand health risks and access health
care [15]. In this study women who have never attended
school have been compared with those who have
attended at least primary school, in order to isolate the
impact of schooling no matter the level.
Ethnicity is associated with social division in most
contexts. People who belong to an ethnic minority tend
to be marginalized and discriminated, affecting prospects
of social status and opportunities. Such oppression is
often associated with poor mental and physical health
[15]. Vietnam is an ethnically diverse country with 54
different ethnic groups and 7 major language families.
The majority of the Vietnamese population belongs to
the ethnic group called Kinh. Together with people of
Chinese ethnicity, they constitute the most privileged
group. While the remaining ethnic minority groups ac-
count for only about 14% of the population, they make
up for almost half of the poor in Vietnam [9].
Household wealth is correlated with better living con-
ditions as well as access to services which may have a
direct impact on health. It is further associated to social
status and position in society. There is a reverse causal-
ity between wealth and health as income levels and
expenditures may also be affected by health status [15].
No direct measurements of income or living standards
were collected in MICS 3. The data do however allow
for indirect estimation and the creation of a wealth
index and wealth quintiles on household level by princi-
pal component analysis (PCA) [16,17]. Assets included
were radio, TV, mobile phone, telephone, fridge, bike,
motorbike, car, boat, electricity, type of floor, type ofroof, type of wall, type of fuel, sleeping room, water and
sanitation [14]. In order to isolate the risk associated
with being poor, the wealth quintiles have in this study
been categorized as poor including the bottom wealth
quintile of the population, and non-poor the remaining
four quintiles.
The relations between the structural determinants are
described through a causal diagram, Directed Acyclic
Graph (DAG), as depicted in Figure 2. The ill health of
ethnic minorities is often attributed to poverty and poor
education, and there is definitely a mediating effect of
these variables on the association between ethnicity and
the outcome [18]. However, studies have indicated
effects of ethnicity over and above income and educa-
tion, implying a direct effect of ethnicity in itself. In the
diagram we have also included living area as a confoun-
der even if it can be argued that place of residence is an
intermediary determinant not to be mixed with the
structural variables. Nevertheless, remoteness and other
geographical constraints have an obvious impact not
only on access to health care but also a strong associ-
ation to poverty and regional cultural differences as ex-
press in ethnicity.
Intermediary determinants
The intermediary determinants living area, maternal age
at delivery, and marital status have been included in this
study. Living area, as defined by rural or urban residence
in the MICS3 data set, is a variable associated with the
environmental and socioeconomic context, which may
impact on health in many ways. Exposure to environ-
mental risks as well as access to services tends to vary
greatly between urban and rural areas, which constitute
the elements of comparison in this study. Age and
Figure 2 Directed Acyclic Graph (DAG) on causal effects and mediators of ethnicity and skilled birth attendance/antenatal care
attendance, Vietnam 2006.
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cial status [15].
The outcome variables in focus for this study, ante-
natal care coverage and skilled birth attendance, are also
categorized as intermediary determinants for high level
outcomes such as maternal and newborn health. In the
model presented in Figure 1, these variables both fall
under health system. Being key determinants of maternal
newborn and health, they have both been selected indi-
cators of MDG 5. Antenatal care coverage is defined as
the percentage of women aged 15–49 years with a live
birth during the two years preceding the survey who
received antenatal care at least once by skilled health
personnel. Skilled health personnel are accredited health
professionals such as doctor, nurse, midwife or auxiliary
midwife and do not include traditional birth attendants.
Skilled birth attendance is defined as the percentage of
women aged 15–49 years who with a live birth during
the two years preceding the survey attended by skilled
health personnel [14].
Statistical analysis
Social determinants of health inequities are complex and
interactive. Therefore it is important to assess factors
both independently and in synergy [19]. When analyzing
data through logistic regression it is also essential to sep-
arate structural and intermediary determinants [20].
Since the aim of this study was to identify disadvantaged
groups and examine the scope of inequity, all structural
determinants were considered for the analysis. Inter-
mediary determinants were first assessed in relation to
antenatal care coverage and skilled birth attendance in a
bivariate logistic regression model. The intermediary
determinants that were associated with the outcome
variables (p < 0.05) were included in a multivariateregression model. In the next step stratifications by
structural determinants were performed and multivariate
regressions were conducted. To further explore not only
the association but to better understand the interaction
between different structural determinants and the out-
come, an analysis using g-computation was performed
[21]. G-computation is a method used within the field of
causal inference estimation [22] and based on the causal
diagram presented in Figure 2 an analysis of the natural
direct effect of ethnicity on the outcome variables was
calculated. Statistical analyses using the “binreg”, tabodds”
and “gformula” commands in STATA 12 were performed.
Results
Sample characteristics
A total of 9,473 women of reproductive age (15–49 years)
were interviewed in the MICS 3 survey in Vietnam, with
a response rate of 94%. The 1,023 interviewed women
who had given birth to a live child two years preceding
the survey were included. Of these women 78% (797/
1,023) lived in rural areas, and 28% (284/1,023) in
households classified as poor. Almost three quarters
(71%) belonged to one of the two ethnic majority
groups, Kinh and Chinese, and 87% had attended school.
Only 7% were below the age of 20 years by the time of
the interview.
Antenatal care coverage
Data on antenatal care had been successfully collected
for 1,016 women. Analyses reveal that 87% (883/1016)
had received antenatal care by skilled personnel at least
once during their last completed pregnancy (Table 1).
Controlling for living area, multivariate analyses show
that education, wealth and ethnicity were all significantly
associated with antenatal care coverage. The greatest
Table 1 Multivariate analysis of antenatal care coverage
and selected structural determinants (adjusted for living
area), percentage and adjusted odds ratio (OR), women








Educated 826 75 Ref
Uneducated 57 58 2.78 (1.68-4.60)**
Ethnicity
Kinh/Chinese 692 30 Ref
Other 191 103 3.51 (1.95–6.35)**
Wealth
Non-poor 700 34 Ref
Poor 183 99 2.62 (1.46–4.67)*
*p < 0.05 **p < 0.001.
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the ethnic minority women had a more than threefold
risk of not receiving antenatal care (OR 3.5, 95% CI
1.95–6.35) compared to women belongning to the ethnic
majority group.
Stratified logistic regressions reveal an increased risk
for ethnic minority women of not utilizing antenatal
care, independent of economic status (Table 2). The
odds ratio (OR) for poor ethnic minority women was
3.06 (95% CI 1.27–7.41) and 4.27 (95% CI 1.81–10.09)
for non-poor ethnic minority women, compared to eth-
nic majority women of the same wealth status. Wealth
was equally associated with the outcome independent of
ethnicity. Women who belonged to an ethnic minority
and were living in a poor household had an almost 10
folded risk (OR 9.69, 95% CI 5.15–18.24) of not receiv-
ing antenatal care, as compared to ethnic majority
women living in a non-poor household.
When stratifying the education variable by ethnicity it
was found that being uneducated was associated with an
increased risk of not receiving antenatal care in the eth-
nic minority group, with an OR of 2.95 (95% CI 1.70–
5.12). No such relation could be established within the
ethnic majority group. For educated women, belongingTable 2 Multivariate analysis of antenatal care coverage and





Kinh/Chinese Non-poor 639 23
Poor 53 7
Other Non-poor 61 11
Poor 130 92
*p < 0.05 **p < 0.001.to the ethnic minority group was found to be a risk fac-
tor, but not for uneducated women. The OR of not re-
ceiving antenatal care was 3.30 (95% CI 1.72–6.35) for
educated ethnic minority women as compared to edu-
cated ethnic majority women.Skilled birth attendance
Out of the 1,023 women of reproductive age with a live
birth during the last two years, data on birth attendance
had been recorded for 1,021. In 2006, 82% of the women
had been attended by skilled personnel (Table 3). Multi-
variate analyses of determinants show that education,
wealth, and ethnicity were all significantly associated
with skilled birth attendance. After controlling for sig-
nificant intermediary and structural determinants, the
greatest discrepancy was found between ethnic groups,
where the risk of not receiving skilled birth attendance
was almost 7 times higher (OR 6.85, 95% CI 4.01–11.7)
in the ethnic minority group, as compared to the Kinh/
Chinese group.
In a stratified analysis, ethnicity was found to be asso-
ciated with skilled birth attendance, independently of
wealth status (Table 4). Poor women in the ethnic mi-
nority group ran a 6.27 (95% CI 2.37–16.6) times greater
risk of not being attended by skilled personnel as com-
pared to poor women in the ethnic majority group. An
even greater disparity was found when comparing non-
poor women in the different ethnic groupings, where
ethnic minority women had an OR of 7.67 (95% CI
3.54–16.6) of not receiving skilled attendance at birth.
At greatest risk of not receiving skilled birth attendance
was poor women from ethnic minority groups who had
an OR of 25.5 (95% CI 11.4–56.8), compared to non-
poor Kinh/Chinese women.
Ethnicity was further found to be a significant deter-
minant among educated women, who ran a six folded
risk (OR 6.33, 95% CI 3.33–12.0) of giving birth without
skilled attendance if they belong to an ethnic minority
group, as compared to educated women in the ethnic
majority group. Due to small sample size, no similar
associations could be established among uneducated








Ref 0.31 (0.12–0.82)* 0.23 (0.10–0.55)**
3.21 (1.22–8.41)* Ref 0.76 (0.27–2.17)
4.27 (1.81–10.09)** 1.32 (0.46–3.76) Ref
9.69 (5.15–18.24)** 3.06 (1.27–7.41)* 2.37 (1.13–4.96)*
Table 3 Multivariate analysis of skilled birth attendance
and selected structural determinants (adjusted for age
and living area), percentage and adjusted odds ratios









Educated 799 106 Ref
Uneducated 33 83 3.52 (2.07–6.00)**
Ethnicity
Kinh/Chinese 695 31 Ref
Other 137 158 6.85 (4.01–11.7)**
Wealth
Non-poor 698 41 Ref
Poor 134 148 3.20 (1.91–5.38)**
*p < 0.05 **p < 0.001.
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The Total Causal Effect (TCE) describes the sum of all
possible pathways in the DAG (Figure 2), whereas the
Natural Direct Effect (NDE) describes all pathways not
going through household economic status (Table 5).
Thus, through g-computation we found that a major
part of the effect of ethnic status on the outcome vari-
ables was mediated through household economic status.
However, 25% (NDE 0.0312805/TCE 0.1231672) of the
causal effect of ethnicity on skilled birth attendance and
18% (NDE 0.0156403/TCE 0.086999) on antenatal care
attendance were not due to poverty (Table 5).
Discussion
In this study we have analyzed associations between
antenatal care and skilled birth attendants, and different
structural determinants of health. We have also tried to
capture the causal effect of ethnicity on the outcome
variables through novel statistical methods. Findings
show that maternal health care utilization was still, in
2006, highly inequitable in Vietnam, determined by eth-
nicity, education, and wealth. The biggest inequities
detected in this study were related to skilled birth at-
tendance. While practically all Kinh/Chinese women hadTable 4 Multivariate analysis of skilled birth attendance and





Kinh/Chinese Non-poor 645 21
Poor 50 10
Other Non-poor 53 20
Poor 84 138
*p < 0.05 **p < 0.001.skilled attended deliveries, less than half of ethnic mi-
nority women had the same. These findings correspond
to the results of previous analysis made on national sur-
vey data from 2001–2002 [23].
The results demonstrate that ethnicity is an important
social determinant for maternal health care utilization in
Vietnam, and that ethnic minority women form a clearly
disadvantaged group. Ethnic minorities tend to reside in
rural areas and poor households, as well as have low
education [9,24]. Physical distances to health facilities as
well as lack of transportation and means to accommo-
date women and their family members, are factors previ-
ously identified as explaining the lower rates of maternal
health care utilization in areas inhabited mainly by eth-
nic minority groups [25,26]. Studies have shown that as
many as half of all women in remote and mountainous
areas in Vietnam deliver their babies at home [27].
Shortage of equipment, drugs and staff in the health fa-
cilities [28], and indirect costs associated with seeking
care are other factors of importance [25]. Previous re-
search reveals a relationship between use and quality of
antenatal care and giving birth in health facilities [29].
In an analysis of ethnicity and social development in
Vietnam published by the World Bank in 2009, the
reasons for ethnic minority groups being disadvantaged
are suggested to be multiple and interacting. The find-
ings can be summarized as ethnic minorities having
fewer physical assets, as well as social assets (such as
education and access to services), residing in remote
areas, and not benefitting from government poverty
reduction programs. Added to this may be other socio-
cultural factors excluding them from economic devel-
opment [9]. The results indicate that as much as a
quarter of the causal effect of ethnicity on lack of
skilled birth attendance is mediated through other fac-
tors than being an effect of poverty. The use of statis-
tical methods like G-computation allows us to look at
the data from different angles and a better understand-
ing is achieved through the use of various statistical
methods complementing each other. The results of the
G-computation verifies the results from the logistic re-
gression models that ethnicity is not solely a matter of




OR (95% CI) OR (95% CI) OR (95% CI)
Ref 0.15 (0.06–0.43)** 0.13 (0.06–0.28)**
6.41 (2.29–18.0)** Ref 0.63 (0.23–1.70)
7.67 (3.54–16.6)** 1.58 (0.59–4.26) Ref
25.5 (11.4–56.8)** 6.27 (2.37–16.6)** 2.91 (1.42–5.99)*
Table 5 G-computation based on causal diagram calculating the Total Causal Effect (TCE), Natural Direct Effect (NDE)
and Natural Indirect Effect (NIE) of ethnicity on antenatal care and skilled birth attendance based on MICS3 data,
Vietnam 2006
Antenatal care attendance
G-computation estimate Bootstrap Std. Error Z P> |z| Normal-based (95% CI)
TCE 0.086999 0.0152105 5.72 <0.001 0.057187 0.116811
NDE 0.0156403 0.0113028 1.38 0.166 −0.0065129 0.0377934
NIE 0.0713587 0.0153506 4.65 <0.001 0.0412821 0.1014454
Skilled birth attendance
G-computation estimate Bootstrap Std. Error Z P> |z| Normal-based (95% CI)
TCE 0.1231672 0.01671 7.37 <0.001 0.0904162 0.1559181
NDE 0.0312805 0.0129089 2.42 0.015 0.0059796 0.0565815
NIE 0.0918866 0.0124791 2.11 0.034 0.0019344 0.0508516
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ished, showing that large improvements could be made
in the provision of maternal health services if poverty
among these groups was alleviated.
This study shows that the factors above cannot solely
explain the health inequities observed between ethnic
groups. Belonging to en ethnic minority is a risk factor
in itself working in synergy with other factors. Although
we can expect an overlapping effect between the struc-
tural determinants analyzed, those most at risk of not
utilizing maternal health care are women of ethnic mi-
norities who lack education and live in poor households.
Several studies, mainly of qualitative design, have
made attempts to explain why ethnic minority groups
are disadvantaged in terms of health care in Vietnam.
Among barriers identified for utilizing health care ser-
vices are traditional practices such as home deliveries
[24-26,30] and complex rituals surrounding births [24].
Perceived negative attitudes from health care personnel,
language barriers [24] and feelings of disempowerment
and voiceless [9] are also mentioned. Several studies
have found gender sensitivity to be of particular import-
ance to some ethnic minority groups, as many women
do not feel comfortable being cared for by male per-
sonnel [24-26].
It should be stressed that ethnic minority women in
Vietnam make up a highly heterogenic group, of various
ethnicities with differences in culture, language, place of
residence, economic status and education levels [9]. To
fully understand these differences and their relation to
the social determinants of maternal health care uti-
lization is of outermost importance for targeting scarce
resources efficiently. Empowering ethnic minority
groups and involving them in the planning and imple-
mentation of interventions through open dialogues have
shown to be successful elsewhere [31-33].
The fact that the data used in this study was collected
in 2006 is of concern. One can assume that much hashappened since and that conclusions drawn from these
data may be outdated. Collecting information through
recall of reproductive history generates data that is even
older than the date of collection, and may also be asso-
ciated with a risk of recall bias. The broad patterns of
social determinants of health care utilization are how-
ever likely to remain, which is supported by findings
made by Boerma et al. in 2008. Analyzing survey data
from 54 countries on maternal and newborn health
interventions, they found that patterns of inequity tend
to be consistent over time [34].
To fully grasp the current situation for disadvantaged
groups in Vietnam updated data is however of essence
and the collection of reliable information on incidence
and causes of maternal mortality, through strengthening
of civil registration systems, will be of vital importance
to enable promotion of maternal health and survival.
Concluding remarks and recommendations
According to findings made in this study, ethnic minor-
ity women constitute a disadvantaged group in Vietnam.
The fact that they tend to reside in rural areas, lack edu-
cation and live in poor households only partly explains
their increased risk of not receiving vital maternal health
care. This study shows that belonging to an ethnic mi-
nority group is a risk in itself. The complex interactions
and synergy effects between different social determi-
nants of health highlighted in this study stresses the im-
portance of parallel investments in other sectors than
health care, such as education, income generating activ-
ities, women empowerment, and infrastructure, in order
to promote safe motherhood.
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